JaNvary, 1904.

Wyoming.—The weather for the month was mild and pleasant over
nearly all sections of the State, and unusually favorable for the stock
interests. All stock have kept in good condition, and practically no losses
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have occurred. The deflcient snowfall over most of the State gave some
apprehension of a deficient supply of irrigation water for the coming
season.— W. S. Pabmner.
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PROBLEMS OF THE ATMOSPHERE.

By Prof. Jamrs DEWAR.

P. 568,

Pp.

In the Proceedings of the Royal Institution of Great Britain,
vol. 17, part 1, No. 96, November, 1903, p. 223, Prof. James
Dewar, after describing his method for removing the more con-
densable constituents of the atmosphere and his process of
analyzing the resulting mixture of rare gases, continues as
follows:

These experiments prove that air' contains as a minimum
1/362,000 of its volume of helium, about 1/70,000 of neon, and
not more than 1/100,000 of free hydrogen. * * *

The spectroscopic examination of these gases throws new
light upon the question of the aurora and the nature of the
upper air. On passing electric discharges through tubes eon-
taining the most volatile of the atmospheric gases, they glow
with a bright orange light, which is especially marked at the
negative pole. The spectroscope shows that this light con-
sists, in the visible part of the spectrum, chiefly of a succession
of strong rays in the red, orange, and yellow, attributed to
hydrogen, helium, and neon. Besides these a vast number of
rays, generally less brilliant, are distributed through the whole
length of the visible spectrum. The greater part of these rays
are as yet of unknown origin. The violet and ultra-violet
part of the spectrum rivals in strength that of the red and
yellow rays. As these gases probably include some of the
gases that pervade interplanetary space, search was made for
the prominent nebular, coronal, and auroral lines.

No definite lines agreeing with the nehular spectrum could
be found, but many lines occurred closely coincident with the
coronal and auroral spectrum. But before discussing the spec-
troscopic problem, it will be necessary to consider the nature
and condition of the upper air.

According to the old law of Dalton, supported by the modern
dynamical theory of gases, each constituent of the atmosphere
while acted upon by the force of gravity forms a separate at-
mosphere, completely independent, except as to temperature,
of the others, and the relations between the common tempera-
ture and the pressure and altitude for each specific atmos-
phere can be definitely expressed.

If we assume the altitude and temperature known, then the
pressure can be ascertained for the same height in the case of

1We ought rather to say the air of London.—Ebp.
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each of the gaseous constituents, and in this way the percent-
age composition of the atmosphere at that place may be
deduced.

Suppose we start with a surface atmosphere having the com-
position of our air, only containing 2/10,000 of hydrogen;
then, at 37 miles, if a sample could be procured for analysis,
we believe that it would be found to contain 12 per cent of
hydrogen, and only 10 per cent of oxygen. The carbonic acid
practically disappears; and by the time we reach 47 miles,
where the temperature is minus 132°; assuming a gradient of
3.2° per mile, the nitrogen and oxygen have so thinned out that
the only constituent of the upper air which is left is hydrogen.
If the gradient of temperature were doubled the elimination
of the nitrogen and oxygen would take place by the time 37
miles was reached, with a temperature of minus 220°.

The theoretical distribution of the chief components of our
atmosphere, on the assumption of steady equilibrium, is graphi-
cally represented in figs. 1 and 2. In these diagrams nitrogen
is represented by the horizontal hachure, oxygen by the di-
agonal hachure, hydrogen by the stippling, argon by the blank
white space, and carbonic acid by black. A borizontal line
drawn across the diagram at any height marked in kilometers
{0.62 mile) shows the percentage by volume of the constituents
at that elevation, by the respective lengths within the hachures
of the individual constituents. The results of Hinrich’s cal-
culations which involve no consideration of the effects of tem-
perature, are represented in fig. 1, and those of Ferrel, who
assumes a temperature gradient of 4° per kilometer through-
out the upper air, in fig. 2. The higher the assumed tempera-
ture gradient the lower the elevation at which the nitrogen
and oxygen are eliminated and the true hydrogen atmosphere
begins. The elevations marked 4, 7, €, D), in fig. 2, refer to
the respective gradients of 4°, 3%, 2°, and 17, per kilometer,
and mark the end of the nitrogen and the beginning of the true
hydrogen atmosphere. The position A corresponds to €0
kilometers and a temperature of —220°; B, to 67 kilometers
and —181° C.; C, to 76 kilometers and —132°; and D), to 87
kilometers and —67°.
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